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i) GAS TURBINE COMBUSTOR 

7) Abstract: 

<*OBLEM TO BE SOLVED: To effectually achieve cooling when low 
lorie combustion is used, and securely protect a combustor liner and 
nee effectually reduce NOx by providing a cooling passage for closing in 
3 form of a blind alley a downstream end side along a primary combustion 
*ion of the combustor liner and opening an upstream end side. 
)LUT10N: A gas turbine combustor 1 includes a flow sleeve 2 and a 
mbustor liner 3 accomodated axially in the former, and further a 
mbustion chamber 4 formed in the liner 3. It further includes a J_ 
mbustion nozzle 5 mounted on a head of the liner 3, from which a fuel is j" 
ected toward a primary combustion region 4a. A combustion air passage * 
s formed between the sleeve 2 and the liner 3 for guiding high pressure £ 
from a compressor. In this case, a cooling passage 7 is provided which 
)ses in the form of a blind alley a downstream end side along the primary 
mbustion region 4a and opens an upstream end side. The passage 7 
tends up to a drawing part 4b to derive the combustion air to the 
condary combustion region 4c from there. Hereby, the liner 3 is 
fectually cooled. 
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AIMS 



aim(s)] , . , _ , , , . _ , 

aim 1] The primary combustion zone which has the flame tube held in same axle in the flow sleeve, and burns in fuel 
i state sequentially from the upstream of this flame tube, While forming the secondary combustion region which 
•ns in the fuel thin condition, among both [ these ] combustion zones In the gas turbine combustor which drilled the 
port which is equipped with the converging section which has a cross sectional area smaller than the cross sectional 
a of each combustion zone, and feeds a combustion air into this converging section in the above-mentioned 
ondary combustion region The gas turbine combustor characterized by preparing the cooling path which plugs up 
vn-stream one end in the shape of a cul-de-sac street along with the primary combustion zone of the above- 
ntioned flame tube, and carries out opening of upper one end. 

aim 2] The gas turbine combustor according to claim 1 characterized by protruding a ridge on a round wall surface 
e at least in by the side of internal both the peripheries wall surface of a cooling path. 

aim 3] The primary combustion zone which has the flame tube held in same axle in the flow sleeve, and burns in fuel 
ti state sequentially from the upstream of this flame tube, While forming the secondary combustion region which 
•ns in the fuel thin condition, among both [ these ] combustion zones In the gas turbine combustor which drilled the 
port which is equipped with the converging section which has a cross sectional area smaller than the cross sectional 
a of each combustion zone, and feeds a combustion air into this converging section in the above-mentioned 
xmdary combustion region The gas turbine combustor characterized by establishing the cooling path which has the 
izle-hole section in a peripheral -wall side while plugging up upper one end and down-stream one end in the shape of 
ul-de-sac street along with the primary combustion zone of the above-mentioned flame tube. 

laim 4] The primary combustion zone which has the flame tube held in same axle in the flow sleeve, and bums in fuel 
h state sequentially from the upstream of this flame tube, While forming the secondary combustion region which 
ms in the fuel thin condition, among both [ these ] combustion zones In the gas turbine combustor which drilled the 
port which is equipped with the converging section which has a cross sectional area smaller than the cross sectional 
;a of each combustion zone, and feeds a combustion air into this converging section in the above-mentioned 
xmdary combustion region While closing an end side in the shape of a cul-de-sac street along with the primary 
nbustion zone and the upper converging section of the above-mentioned flame tube The cooling path which is held 
ween the periphery cylinder which fixed other end side to the head plate, and this periphery cylinder and the above- 
ntioned flame tube, is open for free passage to the cooling air inlet which drilled the end side in the periphery 
inder with which it was closed in the shape of [ above-mentioned ] a cul-de-sac street, and carries out opening of 
ler end side, The gas turbine combustor characterized by making it the configuration which has the secondary 
nbustion air cylinder which crosses to this cooling path and shows a combustion air to the secondary combustion 
'ion of the above-mentioned flame tube. 

laim 5] The gas turbine combustor characterized by protruding a ridge on a round wall surface side at least in by the 
e of internal both the peripheries wall surface of the cooling path held between the periphery cylinder and the flame 
>c. 

laim 6] The primary combustion zone which has the flame tube held in same axle in the flow sleeve, and burns in the 
il overcrowded condition sequentially from the upstream of this flame tube, While forming the secondary combustion 
;ion which burns in the fuel thin condition, among both [ these ] combustion zones In the gas turbine combustor 
lich drilled the airport which is equipped with the converging section which has a cross sectional area smaller than the 
>ss sectional area of each combustion zone, and feeds a combustion air into this converging section in the above- 
:ntioned secondary combustion region While closing an end side in the shape of a cul-de-sac street along with the 
mary combustion zone and the upper converging section of the above-mentioned flame tube The cooling path which 
held between the periphery cylinder closed with the head plate in other end side, and this periphery cylinder and the 
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•ve-mentioned flame tube, is open for free passage to the cooling air inlet which drilled the end side in the periphery 
inder with which it was closed in the shape of [ above-mentioned ] a cul-de-sac street, and carries out opening of 
er end side, The secondary combustion air cylinder which crosses to this cooling path and shows a combustion air to 
secondary combustion region of the above-mentioned flame tube, The secondary combustion chamber formed in the 
tream of the primary combustion zone of the above-mentioned flame tube, and the pilot fuel nozzle with which were 
longed even in this secondary combustion chamber and the above-mentioned head plate was equipped, The gas 
>ine combustor characterized by considering as the configuration which has the Maine fuel nozzle which is prepared 
ween the above-mentioned periphery cylinder and the above-mentioned cooling path, and feeds a thin fuel into the 
ondary combustion region of the above-mentioned flame tube. 

aim 7] The gas turbine combustor according to claim 6 characterized by equipping a secondary combustion chamber 
h the subswirler which gives a turning style to the fuel spouted from a pilot fuel nozzle, and the main swirler which 
es a turning style to the combustion gas which comes out of the above-mentioned secondary combustion chamber. 



anslation done.] 
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TAILED DESCRIPTION 



;tailed Description of the Invention] 
01] 

jld of the Invention] This invention relates to a gas turbine combustion machine, and relates to a suitable gas turbine 

abustor to especially generate combustion gas using the fuel of low calorie content. 

02] 

ascription of the Prior Art] Generally, there are thermal NOx resulting from the nitrogen contained in a combustion 
and fuel NOx resulting from the nitrogen contained in a fuel in the combustion gas generated from a gas turbine 
nbustor. If many nitrogen, such as ammonia, is contained in the fuel, the ratio for NOx in combustion gas is 
ecially high. 

03] although many researches which change a low-calorie-content fuel, for example, coal, into a gasification 
idition, and are used for the fuel of a gas turbine combustor are recently advanced in this seed field in consideration 
he exhaustion of a fossil fuel - anyway -- being also alike since much nitrogen content is contained in that fuel, 
uction of fuel NOx is difficult. 

04] As seen as this fuel NOx reduction technique in the reference of many foreign countries, for example, the 
2rence of The American Society of Mechanical Engineers, 83-GT-14, and 83-GT-108 (all are the 1983ASME 
zance) The Rich-Lean combustion method properly used comparatively in the secondary combustion region of a fuel 
l condition with the primary combustion zone of fuel rich state in one combustion chamber, In case a secondary 
nbustion chamber is newly prepared in a combustion chamber for the purpose of flame holding and combustion gas 
;enerated by this secondary combustion chamber, the technique which makes higher than before equivalent ratio (rate 
t the fuel quantity to the theoretical quantity of air occupies) is well known from the former. 

05] however, carry out for a gas turbine combustor to adopt which combustion method of the above-mentioned Rich- 
in combustion method or the combustion method in a secondary combustion chamber - if the fuel itself is low 
Drie content, in order to pull up to the same level as generating good combustion gas using a high calorie fuel, it is 
:essary to use a low-calorie-content fuel so much, and to make a part of combustion chamber into fuel rich state 
06] However, since itself is elevated-temperature-ized in the case of combustion gas generation when making a part 
combustion chamber into fuel rich state, the cooling technique of a combustion chamber in which high **-ization was 
>ed with is searched for. 

07] Drawing 5 is the schematic diagram showing the gas turbine combustor in consideration of cooling of a 
nbustion chamber. 

08] A sign 1 shows a gas turbine combustor. This gas turbine combustor 1 supplies the combustion gas which is 
ated between the compressors and gas turbines which are not illustrated, the fuel was added to high voltage air from 
compressor, generates combustion gas, and was generated to a gas turbine through the transition piece 13 as working 
dium. 

09] The gas turbine combustor 1 is equipped with the tubed flow sleeve 2 and the tubed flame tube 3 held in this in 
le axle as shown in dr awing 5 . 

10] The tubed flame tube 3 forms a combustion chamber 4 in the interior. It has the composition of having primary 
nbustion-zone 4a which generates combustion gas under a fuel overcrowded condition sequentially from the 
;tream of this combustion chamber 4, secondary combustion region 4c which generates combustion gas under a fuel 
i condition, and drawing part 4b of a cross sectional area smaller than the cross sectional area of both [ these ] the 
nbustion zones 4a and 4c. 

•11] Moreover, to the head side of a flame tube 3, it was equipped with the fuel nozzle 5, the low-calorie-content fuel 
5 mixed from here from a swirler 10 to turning air, and it has spouted toward primary combustion-zone 4a as 
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nbustion gas. 

>12] Between the above-mentioned flow sleeve 2 and the above-mentioned flame tube 3, the combustion air duct 6 to 
ich it shows the high voltage air from the compressor which is not illustrated is formed. 

'13] In the gas turbine combustor 1 of such a configuration, the high voltage air guided at the combustion air duct 6 is 
:d as the combustion air of combustion gas generation, and cooling air of a flame tube 3. 
•14] Namely, a combustion air among the high voltage air guided at the combustion air duct 6 Like the graphic 
play continuous-line arrow head a while progressing toward the upstream of primary combustion-zone 4a Are used in 
er to lower the temperature of combustion to the temperature suitable for the working medium of a gas turbine in the 
jtion airport 12 of secondary combustion region 4c, and it sets to the secondary air opening 9 of converging section 
Are used in order to urge combustion of an unburnt fuel, and it sets to the primary air inlet 1 1 of primary 
nbustion-zone 4a further. It was used for the ** sake to which combustion of a rich fuel is urged, and in order to give 
I atomize a turning style from a fuel nozzle 5 to a fuel in the swirler 10 of a primary combustion-zone 4a head further 
dn, it was used, respectively. On the other hand, the combustion air a flowed along with the wall surface of a flame 
e 3, it was used in order to protect the flame tube 3 under a heating condition, and it was cooled and protected by 
lvection-current cooling etc. 
.15] 

oblem(s) to be Solved by the Invention] By the way, aiming at high temperature increase in efficiency, as for the 
ist gas turbine, it gropes for elevated-temperature-ization of the temperature of combustion of a gas turbine 
nbustor as part of that. If it is the combustion air supply restricted with the gas turbine combustor with elevated- 
lperature-izing of combustion gas, the rate of occupying to the activity of cooling air required to put specific gravity 
the activity of a combustion air required to urge generation of the above-mentioned combustion gas, and cool a flame 
e will decrease. It is difficult to protect the flame tube which needs a lot of [ in order to maintain on the same level as 

temperature of combustion of the gas turbine combustor which uses a high calorie fuel in the gas turbine combustor 
ich uses a low-calorie-content fiiel ] fuels, an amount of combusible air required for generation of combustion gas 
d increases in connection with this, and the amount of cooling air especially falls in inverse proportion to this 
rement, and is in the above-mentioned heating condition under this lowered amount of cooling air. 
>16] Moreover, even if it is the gas turbine combustor which uses a low-calorie-content fuel, much NOx is contained 
he combustion gas generated during the activity of this high calorie fuel although high calorie fuels, such as 
osene, gas oil, and LNG, are used from the stability of combustion gas generation to starting operation termination, 
hough water or a steam is injected from the former as this NOx reduction measure to the fuel spouted from a fuel 
szle and he was trying to lower the temperature of combustion under generation, considering the thermal efficiency of 

whole electric power plant within a station, it cannot be economically said to be a best policy on the relation which 
:s a lot of water or steams. 

»17] this invention is made in view of such a situation — also having — it aims at offering the gas turbine combustor 
ich was that of**, and aimed at effective reduction of NOx contained in generation combustion gas while protecting 
tainly by performing effective cooling under the source of cooling air to which the flame tube exposed to a heating 
idition more than now was restricted, when a low-calorie-content fuel was used. 
»18] 

eans for Solving the Problem] The primary combustion zone which has the flame tube held in same axle in the flow 
sve, and burns in fuel rich state sequentially from the upstream of this flame tube in order that the gas turbine 
nbustor concerning this invention may attain the above-mentioned object, While forming the secondary combustion 
ion which burns in the fuel thin condition, among both [ these ] combustion zones In the gas turbine combustor 
ich drilled the airport which is equipped with the converging section which has a cross sectional area smaller than the 
ss sectional area of each combustion zone, and feeds a combustion air into this converging section in the above- 
ntioned secondary combustion region Along with the primary combustion zone of the above-mentioned flame tube, 
^n-stream one end is plugged up in the shape of a cul-de-sac street, and the cooling path which carries out opening of 
Der one end is prepared. 

H9] The primary combustion zone which the gas turbine combustor concerning this invention has the flame tube held 
same axle in the flow sleeve, and burns in fuel rich state sequentially from the upstream of this flame tube, While 
ming the secondary combustion region which burns in the fuel thin condition, among both [ these ] combustion zones 
the gas turbine combustor which drilled the airport which is equipped with the converging section which has a cross 
tional area smaller than the cross sectional area of each combustion zone, and feeds a combustion air into this 
werging section in the above-mentioned secondary combustion region While plugging up upper one end and down- 
sam one end in the shape of a cul-de-sac street along with the primary combustion zone of the above-mentioned 
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ne tube, the cooling path which has the nozzle-hole section is established in a peripheral-wall side. 
20] The primary combustion zone which the gas turbine combustor concerning this invention has the flame tube held 
ame axle in the flow sleeve, and bums in fuel rich state sequentially from the upstream of this flame tube, While 
ning the secondary combustion region which burns in the fuel thin condition, among both [ these ] combustion zones 
he gas turbine combustor which drilled the airport which is equipped with the converging section which has a cross 
tional area smaller than the cross sectional area of each combustion zone, and feeds a combustion air into this 
verging section in the above-mentioned secondary combustion region While closing an end side in the shape of a 
-de-sac street along with the primary combustion zone and the upper converging section of the above-mentioned 
ne tube The cooling path which is held between the periphery cylinder which fixed other end side to the head plate, 
this periphery cylinder and the above-mentioned flame tube, is open for free passage to the cooling air inlet which 
led the end side in the periphery cylinder with which it was closed in the shape of [ above-mentioned ] a cul-de-sac 
«t, and carries out opening of other end side, It is made the configuration which has the secondary combustion air 
inder which crosses to this cooling path and shows a combustion air to the secondary combustion region of the 
•ve-mentioned flame tube. 

21] The primary combustion zone which the gas turbine combustor concerning this invention has the flame tube held 
ame axle in the flow sleeve, and burns in the fuel overcrowded condition sequentially from the upstream of this 
ne tube, While forming the secondary combustion region which bums in the fuel thin condition, among both [ these ] 
abustion zones In the gas turbine combustor which drilled the airport which is equipped with the converging section 
ich has a cross sectional area smaller than the cross sectional area of each combustion zone, and feeds a combustion 
into this converging section in the above-mentioned secondary combustion region While closing an end side in the 
pe of a cul-de-sac street along with the primary combustion zone and the upper converging section of the above- 
ntioned flame tube The cooling path which is held between the periphery cylinder closed with the head plate in other 
I side, and this periphery cylinder and the above-mentioned flame tube, is open for free passage to the cooling air 
;t which drilled the end side in the periphery cylinder with which it was closed in the shape of [ above-mentioned ] a 
-de-sac street, and carries out opening of other end side, The secondary combustion air cylinder which crosses to this 
.ling path and' shows a combustion air to the secondary combustion region of the above-mentioned flame tube, The 
ondary combustion chamber formed in the upstream of the primary combustion zone of the above-mentioned flame 
e, and the pilot fuel nozzle with which were prolonged even in this secondary combustion chamber and the above- 
ntioned head plate was equipped, It is prepared between the above-mentioned periphery cylinder and the above- 
ntioned cooling path, and considers as the configuration which has the Maine fuel nozzle which feeds a thin fuel into 
secondary combustion region of the above-mentioned flame tube. 
■22] 

nbodiment of the Invention] Hereafter, drawing 1 explains the gestalt of 1 operation of the gas turbine combustor 
iceming this invention. 

,23] A sign 1 shows a gas turbine combustor. It is located between the compressors and gas turbines which are not 
started, a fuel is added to high voltage air from a compressor, and this gas turbine combustor 1 generates combustion 
;. The combustion gas generated with the gas turbine combustor 1 is guided at a gas turbine, does expansion work by 
paragraph section which consists of a stationary blade and a bucket here, and obtains rotational energy. 
i24] The gas turbine combustor 1 is equipped with the flow sleeve 2 and the flame tube 3 held in this in same axle as 

»wn in drawing 1 . „ 
,25] A flame tube 3 forms a combustion chamber 4 in the interior. This combustion chamber 4 has the composition ot 
/ing primary combustion-zone 4a which generates combustion gas under fuel rich state sequentially from the 
;tream, secondary combustion region 4c which generates combustion gas under a fuel thin condition, and converging 
tion 4b of a cross sectional area smaller than the cross sectional area of both [ these ] the combustion zones 4a and 

»26] Moreover, to the head side of a flame tube 3, it was equipped with the fuel nozzle 5 and the low-calorie-content 
1 for example! a coal gasification fuel, has spouted toward primary combustion-zone 4a from here. 
•27] Between the above-mentioned flow sleeve 2 and the above-mentioned flame tube 3, the combustion air duct 6 to 
ich it shows the high voltage air from the compressor which is not illustrated is formed, it is in this combustion air 
;t 6, down-stream one end is plugged up in the shape of a cul-de-sac street along with primary combustion-zone 4a of 
above-mentioned flame tube 3, the cooling path 7 which carries out opening of upper one end prepares, and it is 
****** 

•28] The cooling path 7 extended to converging section 4b of a flame tube 3, and is equipped with the secondary air 
;ning 9 by the side of internal both the peripheries wall surface to which it is open for free passage to down-stream 
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: end at the above-mentioned converging section 4b, and shows a combustion air at the above-mentioned secondary 
nbustion region 4c while equipping a round wall surface side with a ridge 8 at least in the meantime. 
29] In the gas turbine combustor 1 equipped with the above-mentioned cooling path 7, the combustion air from a 
rler 10 joins the fuel which the low-calorie-content fuel spouted toward primary combustion-zone 4a, and was 
uted from a fuel nozzle 5, a turning style is given, the combustion air from a primary air inlet 1 1 is added further, 
I combustion gas is generated. 

30] However, in primary combustion-zone 4a, since combustion gas is generated with fuel rich state, the inside-and- 
side periphery wall surface of the flame tube 3 which forms primary combustion-zone 4a receives the heat of 
vated-temperature combustion gas directly, and is exposed to the severe condition. 

31] The combustion air a as cooling air fed through the combustion air duct 6 from the compressor which is not 
strated is guided at the cooling path 7, and he makes it collide by the ridge 8, and is trying to take the heat from a 
ne tube 3 in the flame tube 3 under such a condition, by convection-current cooling which gave turbulence to the 
■v, as shown by the graphic display continuous-line arrow head. And the combustion air a which took the heat from a 
ne tube 3 generates low-temperature combustion gas comparatively with the combustion air as cooling air which was 
ded through converging section 4b at secondary combustion region 4c from the secondary air opening 9, and was 
ded through the dilution airport 12 here from the combustion air duct 6, and is fed by the gas turbine which does not 
strate generation combustion gas through the transition piece 13. 

•32] Therefore, in the gas turbine combustor 1 concerning the gestalt of this operation, even if it is the flame tube 3 
>osed to elevated-temperature combustion gas although primary combustion-zone 4a uses a low-calorie-content fuel 
I it is fuel rich state therefore, by the cooling path 7, since a ridge 8 can be made to be able to cause convection- 
rent cooling again and the heat of a flame tube 3 can be taken, the **** reinforcement of the flame tube 3 can fully 
maintained, and elevated -temperature combustion gas can be generated. 

■33] Drawing ^ is the schematic diagram showing the gestalt of other operations of the gas turbine combustor 
teeming this invention. 

•34] The gestalt of this operation is replaced with convection-current cooling of the cooling path 7 which is the gestalt 
;he 1st operation, and can be made to perform in PINJI cooling. 

•35] If it explains in full detail, this cooling path 7 will be made into the locked-up room which plugs up upper one 
I and down- stream one end in the shape of a cul-de-sac street along with primary combustion-zone 4a of a flame tube 
ind will form the nozzle-hole section 14 in the peripheral-wall side side of this locked-up room. In addition, since 
er configurations are the same as that of the gestalt of the 1st operation, the explanation is omitted. 
•36] At the cooling path 7 equipped with the above-mentioned nozzle-hole section 14, the combustion air a as cooling 
from the combustion air duct 6 carried out the jet collision (in PINJI) to the wall surface of a flame tube 3 through 
nozzle-hole section 14, and has taken the heat of a flame tube 3 in the case of a jet collision. And the combustion air 
'hich took the heat of a flame tube 3 is warmed, and secondary combustion region 4c is presented with it through the 
ondary air opening 9 of converging section 4b from here. 

•37] Thus, at the cooling path 7, since in PINJI cooling called the jet collision of a combustion air a is performed, the 
)ling engine performance can improve at the point that a heat transfer rate is higher than convection-current cooling 
ich is the gestalt of the 1st operation, and the **** reinforcement of a flame tube 3 can be maintained certainly. 
►38] Drawing 3. is the schematic diagram showing the gestalt of other another operations of the gas turbine combustor 
icerning this invention. 

►39] The gestalt of this operation differs from the gestalt of the 1st operation directly at the point which it shows to 
cooling path 7, without bypassing the combustion air a as cooling air from the combustion air duct 6. 
40] That is, as shown also in drawing, the periphery cylinder 1 5 is formed along with primary combustion-zone 4a 
1 converging section 4b of a flame tube 3. This periphery cylinder 15 is the tubed thing which was closed in the shape 
i cul-de-sac street in the end side, and fixed other end side to the head plate 16. 

)41] The cooling path 7 in alignment with primary combustion-zone 4a and converging section 4b of a flame tube 3 is 
d in this tubed periphery cylinder 15 in same axle, and this cooling path 7 is open for free passage with the 
nbustion air duct 6 with the cooling air inlet 17 drilled in the periphery cylinder 15 with which it was closed in the 
ipe of [ above-mentioned ] a cul-de-sac street. Moreover, the ridge 8 protrudes on the 1 wall-surface side at least in by 
side of internal both the wall surface at the cooling air path 7. Moreover, the secondary combustion air cylinder 18 to 
ich the cooling air which cooled the wall surface of a flame tube 3 is detoured, and it shows secondary combustion 
jon 4c is formed in the cooling path 7 across boundaries. 

i42] It shows around through the cooling air inlet 1 7 by making the combustion air a as cooling air from the 
nbustion air duct 6 into cooling air, and convection-current cooling to which ♦♦of the flow by interference with a 
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■e 8 is urged here is made, after cooling the wall surface of a flame tube 3, it is reversed and such a cooling path 7 of 
issage configuration is supplied to secondary combustion region 4c from the secondary combustion air cylinder 18. 
43] therefore, at this cooling path 7, when using the combustion air a from the combustion air duct 6 as cooling air, it 
derates in the cooling air inlet 17, and a heat transfer rate increases, further, a heat transfer rate can be markedly 
e with a turbulent flow operation of a ridge 8, it can improve, and Wall surface cooling of a flame tube 3 can be 
led highly much more. 

44] Drawing 4 is the schematic diagram showing the gestalt of other another operations of the gas turbine combustor 
cerning this invention. 

45] By equipping 4d of this secondary combustion chamber with the pilot fuel nozzle 19, the gestalt of this operation 
rates the combustion gas of primary combustion-zone 4a in flame holding, and forms the Maine fuel nozzle 20 
*een the periphery cylinder 15 and the cooling path 7, and feeds the premixed fuel as a mixture which added air to 
fuel at secondary combustion region 4c while it prepares 4d of secondary combustion chambers in the upstream of 

nary combustion-zone 4a. .,•>•>. j c 

46] That is 4d of secondary combustion chambers is prepared in the upstream of primary combustion-zone 4a. 4d ot 
. secondary' combustion chamber has the space section formed in abbreviation box-like, and it can equip now with the 
>t fuel nozzle 19 held on the head plate 16. Moreover, they equip the outlet side of the subswirler 22 with the main 
rler 23 while 4d of secondary combustion chambers forms the subswirler 22 in the periphery side of the pilot fuel 
zle 19 

47] On the other hand, it is equipped with the Maine fuel nozzle 20 between the periphery cylinder 15 and the 
•ling path 7, and this Maine fuel nozzle 20 is connected to the fuel header 24 installed on the head plate 16 through 
fuel line 25. In addition, since other configurations are the same as that of the gestalt ( drawing 3 ) of the 3rd 
;ration, the explanation is omitted. 

48] In the gas turbine combustor 1 which has such a configuration, after, as for both the pilot fuel nozzle 19 and the 
ine fuel nozzle 20, gaseous fuel, such as liquid fuel, such as a high calorie fuel, for example, kerosene etc., or 
jefied natural gas, is used at the time of the starting and starting operation is completed, a low-calone-content fuel is 

49] First at the time of starting of the gas turbine combustor 1, the high calorie fuel distributed through the fuel line 
from the fuel header 24 is fed into the pilot fuel nozzle 19 of 4d of secondary combustion chambers, the turning style 
from the subswirler 22 is added here, combustion gas is generated, the turning style air from the main swirler 23 is 
ther added by the outlet side of 4d of secondary combustion chambers, it is made diffusive burning, and combustion 
: is generated. Although a part of cooling air which passed through the primary air inlet 1 1 from the cooling path 7 
ites in the temperature of combustion when the combustion gas generated by 4d of secondary combustion chambers 
kes it diffusive burning and is fed into primary combustion-zone 4a, the ftinction as flame holding of the combustion 
; of secondary combustion region 4c is achieved. In the meantime, although a flame tube 3 receives heat with the 
nbustion gas of primary combustion-zone 4a and is in a severe condition, the reinforcement stabilized according to a 
iling operation of the cooling path 7 is maintained. 

150] On the other hand, the combustion air a as cooling air from the cooling path 7 dilutes, the high calorie fuel 
tributed to the Maine fuel nozzle 20 through the fuel line 25 from the fuel header 24 turns into premixed fuel as a 
itture of a fuel and air, it is fed into secondary combustion region 4c from the secondary combustion air cylinder 18, 
1 premixed combustion gas is generated by the combustion gas of the above-mentioned primary combustion-zone 4a. 
151] Therefore with the gestalt of this operation, although the fuel of a high calorie is used till starting termination of 

gas turbine combustor 1, since premixed fuel is fed into secondary combustion region 4c from the Maine fuel nozzle 

the combustion gas generated can attain low NOx-ization. 

)52] Moreover, the fuel header 24 changes from a high calorie fuel to a low-calone-content fuel with the transfer 
/ice which is not illustrated after starting operation termination. In this case, although, as for primary combustion- 
ie 4a combustion gas is generated with fuel rich state, a flame tube 3 receives the heat of combustion gas for this 
son and it is under a severe condition, the insurance of the reinforcement of **** can be guaranteed according to a 
sling operation of the cooling path 7. And even if the gas turbine combustor 1 changes from a high calorie fuel to a 
v-calorie-content fuel, in the full load region from the starting to rating, it can resist the reduction in NOx of 
nbustion gas, and the heat conjointly received from combustion gas, and can protect a flame tube 3. 
)53] 

ffect of the Invention] Since the cooling path is prepared along with the primary combustion zone of a flame tube 
th the gas turbine combustor concerning this invention as above, the heat of the combustion gas of a primary 
mbustion zone can be resisted according to a cooling operation of a cooling path, and a flame tube can be protected. 
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54] Moreover, since a ridge is prepared in a cooling path, ** is given to the flow of cooling air and the convection- 

ent cooling effect is increased, the cooling engine performance can be raised more than now. 

55] Moreover, since the cooling path has composition which prepares the nozzle-hole section and can perform in 

JI cooling by the jet collision of cooling air, the cooling engine performance higher than the above-mentioned 

vection-current cooling can be obtained. . 

56] While a cooling path accelerates the cooling air from the fuel air duct section through a cooling air inlet and 

»s a heat transfer rate, it has composition on which a heat transfer rate is made to superimpose according to a 

ulent flow operation of the cooling air by the ridge further again. Therefore, the cooling effect of a cooling path can 

aised more than now. Moreover, since a cooling path has composition which is warmed, is made to reverse the 

med cooling air, and it shows to a secondary combustion region in case it cools a flame tube by the cooling air, it 

s not need to heat beforehand the cooling air in the case of combustion gas generation in a secondary combustion 

on, and is convenient. . 
57] With the gas turbine combustor concerning this invention further again Prepare a secondary combustion chamber 
le upstream of a primary combustion zone, and this secondary combustion chamber is equipped with a pilot fuel 
zle. Prepare the Maine fuel nozzle between a cooling path and a periphery cylinder, and the combustion gas by the 
spouted from the Pye Romet fuel nozzle by the primary combustion zone is operated as flame holding. Since it has 
composition which makes the combustion gas by the fuel from the Maine fuel nozzle gas turbine working medium 
•eing a two-stage burning system and having prepared the cooling path along with the primary combustion zone 
:n if a fuel changes from a high calorie fuel to a low-calorie-content fuel, a flame tube can be protected to the heat of 
lbustion gas with low NOx-ization of combustion gas. 
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